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Using UAVs to Establish A Visual Baseline of Stream Flow Conditions 
at USGS Stream Gauge Sites 
Brett Kendra - Cedarville University, 251 North Main Street, Cedarville, Ohio - bkendra@cedarville.edu
Abstract:
USGS stream gauge stations associated with the National Water Information System (NWIS)
accurately measure various streamflow parameters, including stage height and discharge. However,
photographic documentation of streamflow conditions is severely lacking for most gauge stations. This
project aimed to fill this void in documentation by capturing aerial photographs of streamflow conditions
using low altitude UAV photography. The photographs were taken at two stream gauge stations within
the Little Miami River watershed located in southwestern Ohio over a seven month period. This time
span encompassed three seasons, beginning mid fall 2015, and ending early spring 2016. The timestamp
associated with each photograph was matched with the appropriate real-time streamflow data collected
by the stream gauge stations. This data can be easily accessed by anyone through the USGS water data
web interface http://waterdata.usgs.gov/nwis. The outcome of this project was a photographic catalog
that sequenced the UAV photographs and the associated gauge data for each stream during the study
period. The primary goal of this project was to produce a sequence of photographs that accurately
represents the range of streamflow conditions during the time of this study, and provide a visual baseline
for quickly estimating these flow conditions. The range in stage height photographed for the Little Miami
River was between 1.73 and 3.51 feet, while the discharge was between 83 and 553 ft3/s. The range in
stage height for Massie’s Creek was between 2.56 and 4.49 feet, while the discharge was between 31
and 455 ft3/s. The UAV photographs depicting the streamflow conditions were visually analyzed to
determine if noticeable differences between various flow conditions could be discerned. It was
determined that even minor variations in stage height and discharge could be recognized. This study
provides an initial visual baseline for the flow conditions at just two gauge stations. More work needs to
be done to determine if UAV photographs can be used to quickly estimate streamflow conditions on
ungauged stream segments in watershed areas with similar characteristics. The UAV approach provides
cost efficiency, safety, and the ability to get to inaccessible areas.
Project Justification:
The usefulness of streamflow data is often overlooked. Like bridges and dams, stream gauges have
become essential components of our water infrastructure. Reliable streamflow information serves many
important functions including flood warning and forecasting, drinking water management, wastewater
discharge, infrastructure design, irrigation withdraws, and reservoir releases. Establishing a visual
baseline that clearly depicts the visual characteristics of various streamflow conditions would benefit all
of these applications, while also increasing public knowledge of streams and waterways. Images of
streams can be obtained from numerous internet and print resources. For example, when accessing the
available NWIS data for specific stream gauge stations, the page may include an image of the stream
location. However, the photographs are rarely associated with any streamflow data, and simply show the
stream at some undefined stage and discharge condition. Thus these images are of little value for
understanding the character of the streamflow. Photographic documentation depicting clearly defined
streamflow conditions is routinely lacking for most gauging sites.
Gauge Height (Feet) Stream Discharge (𝑓𝑡3/s) Gauge Height (Feet) Stream Discharge (𝑓𝑡3/s)
Date Massie’s Creek Little Miami River Massie’s Creek Little Miami River Date Massie’s Creek Little Miami River Massie’s Creek Little Miami River 
1/21/2016 2.99 1.96 77 122 2/27/2016 3.37 2.58 142 252
1/28/2016 2.59 1.77 33 89 3/2/2016 3.14 2.36 100 197
1/30/2016 2.57 1.74 31 85 3/15/2016 3.54 3.24 181 464
2/2/2016 2.56 1.73 30 83 3/18/2016 2.98 2.26 75 177
2/4/2016 4.03 N/A 315 N/A 3/20/2016 2.83 2.09 58 145
2/7/2016 3.07 2.22 89 168 3/23/2016 2.72 1.96 46 122
2/11/2016 2.93 1.92 69 114 3/31/2016 2.94 2.09 71 145
2/16/2016 2.72 1.83 46 99 4/1/2016 3.22 2.3 114 186
2/18/2016 2.61 1.78 35 91 4/3/2016 2.91 2.02 67 132
2/20/2016 3.31 2.21 131 166 4/5/2016 2.74 1.89 48 109
2/21/2016 3.05 2.06 86 139 4/7/2016 2.88 1.95 64 120
2/23/2016 2.85 1.87 60 106 4/10/2016 2.89 1.94 65 118
2/26/2016 3.71 3.04 225 393 4/12/2016 4.49 3.51 455 553
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